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SECTION V.-SEISMOLOGY. 
SEISMOLOGICAL BEPOBTS FOR JULY, 1916. 

W. J. HUSIPHRETB? Professor in Charge. 

TABLE l.-Noirinstrli1Iit,ntnl t*nrthpziakr reports, July ,  1916. 

(nated: Weather 1;urearl. Washington, 1). C . ,  Sept. 1. lOlt:.] 
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TABLE 3 .- Inslniinrn tal sei8tnologicnl rrports, July, l ! ) l C ,  

Time used: Yean Greenwich, midnight to Illidnight. Nomenclature: Intermtionel. 

[For significmce of symholv see this REVIEW, January, 191F, p. 3!L] 
-- 

I l l  1 I Amolitude.1 I 

Alaska. Sitka. llfagnetic Obsermtory. U. S .  Coast and CieodeDic 
Survey. J. \V. Green. 

Instruments: Two Bosch-Omori, 10 and 12 kg. 
Id . ,  57O 03' 00" N.; long., 135'2W 08" W. Elevatlon, 15.2 meters. 

To 
E 10 17.4 Instrumental constants: { N 10 15.1) 

(No earthquakes recorded in July, 1916.) 

Arizona. Tucson. Jfugnrtic Obsmmfory. U. S .  Coast and Geodetic 
Survey. F. P. Ulrich. 

Lat. 32" 14' 4s" N.; long., 110' 50' W"W. Elevation, 569.6 meters. 
IUStNUWDtS: TWO Bcmh-Omori, 10 and 12 kg. 

I' To 
E 10 16 
N 10 19.1) Instrumental constants: { 

(No earthquakes recorded in July, 1916.) 

California. Berkslcy. Unizwsity of Cnlifmiia. 

(See Bulletin of the Seiemographic Stations, University of California.) 
Lat. 37' 32 16" N.; long., 122' 15' 37" W. Elevation, 85.4 meters. 

California. Nowit Elnniilton. Lick Observatory. 

Lat., 37' 20' 24" N.; long., 121" 38' 34" W. Elevation, 1,281.7 meters. 

(See Bulletin of the Seismographic Stations, University of California.) 

Caliloniia. Point LOIIIR. Raja Yoga Acndeniy. F. J. Dick. 
Lat., 32' 43' 03" N.; long., 117' 15' 1W'W. Elevation, 91.4 meters. 

Instrument: Twocomponent, C. D. West seismoseope. 

, I I I I I I  

*Amplitude OII instrument. 
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TABLE !?.-Instnc?iicii.tal szismolopical wports, July. 19N-{-'on tinuerl . 

I H.m.8 .  Src. p p 
e. ...... 9 50 37 .......................... 
5.1 ... ! 10 0) 40 
Fa .... I 10 50 00 

PN... . 10 3s (Is ......................... 
SN? 
FN.. ... 10 55 00 

ePN?.. 16 51 I" .......................... 
FN .... ~ lioO00 .......................... 

.................... .......................... 
! 

... .......................... 10 44 (w ......................... 

JULT, 1916 

~~ 

6 m . I  
I m  e rcep t lb l e  on -.-.-.I J-S. 

.) Phases uncertain. 
i 

i 
.I 

~ 

(lalifornia. Saiafa Clara, l?iniisrsify 01. J. R .  Ricnrd, S. J. 

Lat., 37' 26' 36" N.; long., 121' 5i' 03"W. Elevation. 57.43 meters. 

(set! Record of the Seisniographic Station, Univcrsit,y of P m h  Clara.1 

15 

~ 

Colorado. Deli i w .  Sorrcd Heart C'olkcgc. E(irt1iqwike Stathiit. A.  W. 
Forstall, 8. J. 

Lat.. 39' M' 36'' N.; long., 101" 56' 54" W. Elevation, 1.~55 meters. 

Instrument: \VIechert 80 kg., astatic, horizontal pmdnlom. 

(Report for July, 1916, not recpivecl.) 

... .....I 

District of Columbia. Wwhington. U. 8. Weather Biorau. 
Ut., 38' 54' 12" N.; long., 77' 03' 03" W.; Eleration. 51 meters. 

Instrument: Marvin (vertiul pendulum), undamped. Mrchmiul 

V To 
Instrumental constants.. 110 6 

P . .  .. _ I  l i  $8 1i 

L ..... 1 i  ~1 fi 
L ...... 17 55 00 
F ..... I 18 15 00 
S ...... I 17 4s 49 

.......................... 1 .......................... 
1ti .................. I 
18 .................. i .................... ___._.I 

1916. 
July 28 

i H.in .8 .  src. 1 p I xm. I 
L ..___I 1'1 56 "1 ................ . .-.I .......... _ I  

........ e.. ... .I li 1s 52 ........................... Micro;ci::!?ls. These 
n o t  d e f i n e d .  
Wninka ~!i?ln\\~s L at 

distinct M. 

eL ,,...' 175514 .............. j ............ I 
F ..... I 18 11 00 .......... I ..... 1 ......, . .  54.81 5f.j~. No 

I , , :  

District of Columlk. Wasliiiigton. Gt-orgt.toicvL Uniiws:t!y. 

F. L. Tondorf, S. J. 

diorite. 

Instruments: \Viechert 2uO I&'. astatlc horizonial pendulum, SO kg. verlird. 

Lot., 38' 54' 26'' N.; long., 7;" 04' 24'' W. Elevation, U . 4  meters. Siilwil: Deraycd 

~ ~ ~ _ _ _ _ _ _  

Hawaii. Honolulu. Magn~tic  OLstwatory. U. S. Conwt and Geodetic 
Survey. Wm. W. Merrymou. 

Lat., '21" 19' I?" N.; long., 155' 03' 6'' W. Elnval ion. 152 meters. 

Instruments: Milne seismograph of the Seismolorir31 Cominiltor of the British Associs- 

1910. 
July 8 

14 
15 

16 

22 

23 

P 

- 
...... 

...... 

...... 

_..-.. 

...... 

...... 

_- 

tion. 
To 

Instrurnrnlnl constant.. 19.9 

P= .... ... ....... 
L ..... ........ 
M ..... 
C ..... 
F ..... 10 30 00 I ........ ...... ...... ...... 

8.. 9 49 mi  
9 51 54 . 
10 00 18 i ........ ...... ...... ...... 

.... I 
..... I, 23 5 i  48 I 

M 0 W 1" 10 j %OO c ..... 00606: 
F ..... 1 035 00 I ........ .....,...... I ...... 
LE .... IS 31 18 .........I.. ... ..... ..... 
M: ..... 18 38 45 1 R .  a300 

P. 
L 
M ..... 
F ..... ti 11 00 ........ 

3 02 00 

F ..... 18 W 00 I ........ 
.... ..... ...... ...... 

........ 1 ...... 
F ..... 
P. .... 
sa .... 
L..... 
M..... c. . . . .  
F..... 

I 24 .................. .I.. .... 
1" ........ I: ................. 
a, ........ 1 .................. 
1s 20 . *300 ............ 
06 .......................... 
00 .......................... i '  

I I I I I  

* Trace amplitude. 

Kansas. Laurence. Uniiwsity qf Kamas .  Department of Ph@a 
and Astronomy. F. E. Kester. 

Lat., 3s' 57' 30" N.; long 95' 14' 6s" W. Elevation, 301.1 meters. 
Ins'trumeut: \Viecliert. 

P To e 
E lii 3.4 4.0 
N 205 3.4 3,s Instrumeutnl cons~an~s . .  { 

(No enrtliqudies retwcletl in July, 1916.) 

Lat., 3S0 41' 00" N: long. 76" 50' 80 '  If-. Elevation, 71.6 meters. 
InstrtimeAts: T& Bospli-l?mori. 10 and 12 k. 

T' To 
Instrunicutal const.aiits..(fi :: i j  

-. ........ - - . . . . . .  __- -_ - 

........ .... 
..... . .  

1YI6. 
July 28 
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TABLE 2.-Instrummial aeismobgical repmts. July, 1916-C'ontinued. 

Amplitude. 
Phase. Time. '"T'P". .i.Jr.. R-k% 
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~~ 

Data 
Amplitude. 

DIs "*? Phase. Time. T. tcmce. Remarks. 
Am I AN 

Mmachusetts. Cambridge. Harvmrd Unii:srsily Seismagrnphic Sinlion. 
J. B. Woodworth. 

....... 

Lt., 4a02a'36" N.; long., 71' 06' 59" W. Elevation. 5.4 meters. Foundation: alacinl 
sand over clay. 

Instruments: Two Bosch-Omorl 100 kg. horizontal pendulums (mechanical reglstmtton). 
V To e:l 

E 8 0 2 3  0 
N 50 25 4:l bstrumental constants. .{ 

(Report for July, 1916, not received.) 
H. m. a. 

PN .... 23 36 28 
P. .... 23 36 32 
J.N .... 23 I 3 8  
MN.-.. 22 36 40 
L. .... 22 3fl 41 
M..... 22 16 42 
FN .... 22 37 10 
Fm .... 22 37 16 

Missouri. SQiiit Louis. St. Loitis Uniiwdy. Geophysical Observa- 
tory. J .  B. Goesse, 8. J .  

....... Lt., 3V 35' 15" N . long. 90° 13' S8" W. Elevatlon. 160.4 meters. Foundation: 12 
feet of toogh ci'ay o\-& limestone of Mlssisslppi srstem. about 300 feet thick. 

Instrument: Wechert SO kg. astatic, hdrizontal pendulum. 
PN .... I 6 10 OS 
P. .... 5 10 12 
LN....  5 1053 
Lm .... 5 I1 00 
MN .... 2 11 00 

FN .... 5 18 28 

V To e :1 
Instrumentaleonstants.. 80 7 5:l 

(No earthquakea recorded, July, 1916.) 
....... 

New York. Bufa lo .  CaniSiics College. John A. Curtin, S. J. 

IGtrument: Wiechert 80 kg. horlrontal. 

Instrument1 constants.. So 7 5:l 

(Report for July, 1926, not received.) 

Lat.. W53'  02" N . long.. ;So 62: 40" W. Elevation. 180.5 meters. 

1' To e :1 

- 
New York. Forrlhnni. Fonlhnm Uti i iwsi ty .  IT. C'. Repetti, 9. J. 

I&trumint: Wechert. 80 kK. 

Instruinentdl constants. .{E ii ::; ::iii 
(Report for July,  1916. not receired.) 

New York. Ithaca. C!miiell University. Heinrich Ries. 

Lst.. 40° 51' 17" N . lonp. 73" 53' O$" W. Elevation. 23.9 meters. 

1' To e:l . 

-__----- 

Lat., 42" 25' 58" N.: long., 76" 29' 09" W. Elevation, 2.42.6 meters. 
. Instruments: Two Bnsch-Omori, 25 kg., horizontal pendulums (mechsnfcal 

registrationl. 

I P ..... 18 41 ........I ............ 338 No record on N-& 
Mm .... 18 43 28 ........ 
MN ............................ 300 ...... 
Lu. ... 18 42 14 ....... ./. . i ~ .  ............ Clock atop@. ............ 
Fu .... 184516 ........ 1.- ................ 

~ . m . a .  j see. 1 ,, 1 ,, 1 Km.1 
.... 17 02 00 I ........ I .................. ..... .................. July 22 ........ 16 53 20 R 

.. Pn .... 17 3821 
PN.. . .  17 38 28 
S..... 17 39 08 
SN ..... 17 39 12 
LN .... i 17 38 23 

F. .... 17 53 15 
Fn .... 17 55 04 

........ .............. 

.............. 

1916. 
July 17 

18 

18 

28 .................... 443 .......................... .......................... .......................... .......................... .......................... 
1,200 ............ 

I - - - - - -  --.--- 
la,W ...... .......................... 

28 ........ e, ..... 1: 4954 5 .................. 
e. ..... 17 51 10 8 .................. 
L N  .... 17 57 08 34-14 .................. 
F. ... 18 06 M) .......................... 
FN .... 18 07 00 .......................... 

113 

.............. 100 ...... 

........ 150 ............ .......................... 

378 

...... ....... ........... 
........ ...... ......... 

Probahle 
NW. 

Direction 
NW. 

Port0 Rico. Vieques. Magnetic Observatory. U. 5. Coaat and Geodetic 
Survey. H. M. Pease. 

Lat., 1Yo09' N.: long.. 65" ?i' W. Elevation, 18.8 meters. 

Instruments: Two Bosch-Omod. 

Instrumental constants.. 

(No earthquakes recorded in July, 1916.) 

Vermont. North$eld. U. 8. Teatho Bureau. Wm. A. Bhaw. 
Lat.. 4 4 O  10'N.: long., 72' 41' W. Elevation,256metars. 

Instruments: Two Bosch-Omori, mechanical registration. 

Instrumental constants..{: :t i: 
(For July, 1916, report see REVIEW for August, 1916.) 

V T D  

59806-164 
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19 11 IIO Id __._._! ............ 
151 30 00 ........ ......I ........... 

JULY, 1910 

411 
14 

LE .... 1 44 110 . 2-1 
?I1 

.LE:). .I 12 I11 24 I 

LE..  .. ,p 4s 111 I 

~. . . . . j  1; 3s on 

;,I?. 1.7 ,.MI 1,; 

TABLE 3.-Lntc seisiriologicnl rcports. (I)istriiiiEo)itctl.)-Continiied. 
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1 ::4 12 
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1" 
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1-2 ( I  ................... 
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......................... . ?I1 I ................... 
1c; ................... 
13 I 

I 
I 

I 4  I ................... 
................... ...... ................... 

I 
- ; 

j 

?'d ; 
.......I 

! 

I 
.................. 

24 ........... 
l? 
l k  
13 ........... 

................... 

................... 
I?-14 ...... 

a i  ........... ............. 
............. 

.I. ...... 
............ I..... .. 
............ ~ ....... 

.I.. ..... 
I ....... 

I ....... 

.I.. ..... 

......I .I,W 

.j 4,Nlu:' 

.......................... 

.......................... 
......I....... 

_ . _ _ _ _ I  ....... 

.......................... I I  

em.. . . .  
el, .... 
I , = . . . .  
LE.. .. 
L E . .  .. 
F..... 

i I W i  llli 
i 1% IS 
7 21 I l l 1  
i 31) 1x1 
7 41 1111 
s in1  III 

P N . .  .. 

NN .... 
F ~ .  ... 
I.., .... 

H .  in .  .e. 1 ~ r c .  1 p 1 p Iiiii.  
1 1s 4s ............. _,. ..... 1,515 Wa\-emovement N-S. 

1 2 1  I:! .............. 300 ...... 011 E-W; too smoll 
1 3s 30 ....... -1.. ................ t u  mwsure. 

1 2:; 2.C .......................... Very slight I'eCIJl'll 

I ,  r.. .... 
e...... 
iN..... 
CL. ... 
L. .... 
P . . . . .  

15 33 12 
1% 35 311 
1'; 3Y 1'; 
Is: i93l I  
is 4s no 
19?0lJ0 

XJ? ,.... 121 ::s 5: 
LN ..... 21 4 1  12 
>IN .... 121 4 1  1; 
FN ....; "1 5s 3; 

........ !......I ...... 1 . i ~ ~  ~~nvei i i l lvemoli t~-~.  

........ 1 ................. VervsliElit recurd UII 

........ j ...... 1.200 1 ..... 1 RLIv7'; too sm:ill to 

........ ,_ ................. mesure. 

O..... 
PN.... 
RE .... 

.: 00 2J 
3 11% I" 
3 15 IY ............. 

311 
a0 
lii 
11; 

......i....... 
................... 
...... ......I.. ..... 
................... 
.................... 

14 
12 
12 
14 ................... 

................... ................... ................... 

............ .......I 
'.....'I 

Lat., 45" 53' 3s'' X.; lung.. ;Sa 42' 57" W. Elevation, Y9 meters. 
Instruments: T:vo Bxr!i pll.rt.jgr:lphin horirolltsl e113ulums, one Spindler S. Huyer 

so kg. verticol mismograpt. 

1916. 
July S ....... 

1911;. 
Ju11e 2 ..... 

..... 

..... 

..... 

..... 

...... 

...... 

.. 

...... ........ ...... 
LE.... 11; :.I 'lil 9 .............. i ...... I::::.. ...... i 
I . . . . . . '  F.. ... j 16 1; 115 55 IJI i)o 1..  ........................ I ,  1 ;  ., 

19 E , :  ..... 

.... ........ ...... ...... I.&.. ... i ii In0 
I,E .... 1 .'m1 IH1  
I". .... 2 111 IUJ I 

M 

?I 

P E  ..... 
LE....  
I,. .... 
L E . .  .. 
1' ..... 

7 I" :u1 
7 "3 In 
7 31 I h l  
; :is 111 
S 1 4  IWI 

0 .  ... .( 
i I' .... .I 
1 ...... ! 
s... ... 
PLI ... 
I.,. .... 

L. .... 
1'. .... 

. I  

I A N . . - -  
Instruments: T;vo 13osch-Omori 100 lig. 

J' TO 
Instmmenlnl constants.. 10 20 

... -- . - .... - . . . . . . . . . . .  .- 
I , , ,  

- .  . ..... 

..... 

..... 

...... 

...... 

- 

1918. 
June 19 

2.5 
21 

"7 ..... 

- 

........ 
.... 

........ 

........ ..... 

.... 
..... .... ..... 000 ...... 

......I 

NE .... I 2 OS 3 2  i... ..... I 500 

FN.. . _I 3 23 21; 1.. FE __.. !  3 24 12 1 ........ 

30 
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Date. 
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TABLE 3.-Late seismolOgiea1 reports. (Instrumental.)-Continued. 

"ky 

416 

L? .... 
M ..... 
F ..... 
P.. ... 
S ...... 
1, ..... 
M ..... 
F ..... 
M..... 

H. m.8. See. p p Km. 
0 11 10 .......................... 
0 14 08 .............. *1M) ...... 

? .......................... 
14 11 24 .................... 3,070 
14 16 12 .......................... 
14 21 39 .......................... 
14 26 07 .............. *200 ...... 
14 40 59 .......................... 
0 01 51 .............. 8100 ...... 

Amplitude. 
Phase. 1 Time. 1 /I. I A.IEl *emark& 

H. m. 8. Stc. p 
L ..... 0 11 42 .......................... 
bl ....................... *50 
F.. ... ? .......................... 
e ...... 13 50 24 .......................... 
L 14 10 00 .......................... B ...... I .......................... 

w ..... 14 00 12 

~~~ ~ ~ ~ ~ 

Canada. Toronto. Dominion Meteomlogdeal Service. 

clay. 
La$., 43O 4W 01" N.; long., 79- !U' 54" W. Elevation, 113.7 meters. Subsoil: Sand and 

Instrument: Mllne horizontal pendulum, North. In the merldhn. 

To 
Instrumental constant.. la Plllar deviation, 1 mm. swing of boom-0.59". 

p Km. 

............ 
Air curronts. 

1916. 
June 2 

2 

3 

6 

1s 

19 

!m 

21 

24 

25 

90 

- 

L'f .... 
M ..... 
I,? .... 
I..... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

...... 

...... 

...... 

...... 

...... 

-- 

00 51 21 .......................... 
005350 I .............. I I I I  *200 ...... 
1 10 30 
120 07 

s ...... 
L ..... 
L ..... 
M ..... 
F ..... 

L ..... 135300 
hI 
F ..... ........ 

1 32 42 .............. ...... 

1 44 00 ........ *500 . . . . . . . .  
? ........ 1 ...... ~..::::~___... 

138 24 .............. I::::::I ...... ............. ............ 1 42 (MI .) 

! I .  

e ...... 
L. .... 
F? .... M 

Mlsed up wlth RLT 
currents. 

7 15 4s .............. ' ...... 1 ...... - / I  , ZJ rti .............. ......I...... ....................... *am ............ 
7 47 36 I ........ I ..... 1 ..... 4 ...... 

\-err doubtful e~ to 
hdn seismic: msy 
be a i  currents. 

l'..... 
PR. .  . 
M.. ... is 

M ..... 
F ..... 

..... 

Air ciirrents going 
on. 

3 O i  12 .................... !5,883 Marked dkturhanra 
3 12 24 .............. ......I.. .... 
3 31 42 ........ *1.200 ........... 3 14 42 

4 52 12 ........ *200 ............ 
61930 ........................ 

.................... I:----- 
I- 

Air currents going 
on. 

e? ..... 1 18 30 30 I ................... 1 j ..I L. w. came in very 
e? ..... 18 ................... :i::::.. abru t and grMii- 
L . .  ... IS 37 06 .................. ..I.. .... 
M ..... 18 37 54 ........ *l. 2001.. ..-.I.. .... ally tapered ofi. 

F. ... .I ? I.. ..... -1. .:.._I.. ... .I_ .. .-.I Air rurrents. 

-- , . I -  

* Trace smplltiide. 

SEISMOLOGICAL DISPATCHES.' 

d l e s h u ,  Jidy 4. 1916. 
The volcano of Stromboli hm been in eruption since last night. Tug- 

bate are being rushed to the neighborhood to save the inhabitants. 
( h o e .  Press.) 

. R o w ,  July 4 ,  1916. 
The eruphon of Stromboli has become serious. The flow of lava is 

spreading to the sparse coast settlements. burning and destroying 
houaes. and the population is fleeing to the sea and takins refuge upon 
relief ships sent from Messina. Telephonic communic:ition with Mes- 
Bina haa been interrupted. fdssoc. Press.) 

1 Reported by the organization Indicated and collected by the seismological station at 
amgatown University, D. C. 

Amplitude. 
Date. ""&? Phase. Time. per'od' I 1 1 1 T. 1 A m 1  A n i z ]  R m ~ *  

Cmada. Eetoria, B. C. Dominion Meteorological S h e .  
Lat., 48' 24' K.: long., 123" 1" W. Eleratlon, 67.7 meters. SubaoIk Rock. 

TO 
Instrumental constant.. 18. Pillar devintlon. 1 mm. swhg of boom-0.59". 

Inslrument: Wiechert, vertical: Nllno horizontal pendulum, North. In the meridian. 

1916. 
June 2 

2 

3 

6 

11 

11 

15 

19 

21 

24 

25 

3u 

- 
...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

L? .... 13 53 10 .......................... 
M ..... 13 55 39 *a00 .............. ...... 
F ..... I 14 00 07 I I I I I  .......................... 

P? .... 1 135 38 1 ........I ...... 1 ...... 1 ...... 
bi ..... 1 44 34 .............. 5500 ...... 
F ..... 159 !% ........ I .................. 

.......................... I ........ 1 ...... 1 *m 1 ......I 

..... ..... ..... . 

' dipped. 

*Trace amplltude. 

London, J d y  6 ,  1916, 2:25 p .  ni. 
A violent earthquake at Caltanimetta, Sicily, causing the deaths of 

nearly 300 persons, is reported in an Exchange Telegraph despatch from 
Rome. It is said the victims were in three sulphur minea which the 
earth shock caueed to cave in. (ilssoc. Press.) 
Folloihg London. 

Earth shocks occurred Tuesday at Ancona, Rimini, Belvedere, 
Marettimo and in other Adriatic districts, but heretofore no loee of life 
has been reported. (dssoc. Press.) 
Amterdnnz, July 18, 1916. 

Great damage haa been caused by an earthquake in the region of 
Fiume, Austria. In  the city of Fiume a terrible panic waa caused. 

There have been several earth disturbances recently in the re 'on of 
the Adriatic, principally in lower Italy and Sicily. (PhiZa&phiu 
Record.) 


